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(54) RADIO DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a radio device 
having an arrangement for compensating a frequency 
offset in a terminal equipment which transmits/receives 
signals in a MIMO system. 

SOLUTION: A radio device 1000 is provided with: a 
plurality of antennas #1-#2, a carrier wave generator 10 
for generating carrier waves for detecting 
synchronization; multipliers 12 and 14 for respectively 
multiplying the carrier waves and for performing 
detection processing for a plurality of reception signals 
from a plurality of antennas; a frequency offset 
estimating device 100 for estimating a frequency offset 
based on signals from the multipliers 1 2 and 1 4 and for 
calculating a single frequency offset estimate when 
MIMO system communication is performed; and 
frequency offset correction devices 30 and 32 for 
performing correction processing of the frequency offset 
for signals from a plurality of multiplying means. 
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mmm.(ofm^m.viimv:m-ft;>tx. mumt.<ofm lo 
X. mup^:)i^\tifjmmi}nyt>inx^^^ii^. i-p© 

n^Wfih<m^i<c^\yxmm&i*v-b^ v<mmm. 

©^ jffiSSt* 7 -b h ffliE4^f ^ . it*^ 2 iB«©«6lg^ 
S. 

mmS4 ] MIS 1 '0(Dmm^:iry -fe ^ h Ji^fil«, 

MiajSil^©jiiS9' 1 4^ ju©##(c-3i,>t:©^i^ie[:t7 -b 
F©jpi^ffl-c*e. gi«^2ia«©«6ig^a. 

[gs^5] B^rlsas!©T>7■:^c:^©^mJ^^-4 

*?gBl-o©Sjg[!St:*-7-b-^ h«l3£ffl«> OTiBa^©jiiS 

^■^^}l<om^K.-:>{.^X<Dmi!S.fSi*y^v htcot^r 

©. Bufa§flX7-{cS-:J<S*#W¥i^ffir*S. M 40 

m^6] friBa»[©^»s*i6®m-^*sw-c. 

s;/tu-^;i'©<i^^i±i;^-r.5^g[=^©*jitRi/, Huiaia 
fK©as5^ f>*^u©M-^*:»iit-r.sjMii?#i3?:^ e.{c 

mmcMLxmrmc^y^v h^mmiyx. mm^xti 
^^timmm=Tt>tix\.>i>m^. i'o<omm.*y-^':> 

m%m^^<D§m^m^h<Dmnvimi^x . t^sc^-t^^:^ so 
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vmsMt-cm-rsK^x , mur^y'T- ^ t-t u -^msspa^ 
hoym^viiatvx^m^^y'^'j h©^iEMffi*?f^. 

»*]B2iB4£©fe^^g, 

i^»i*^2«?©fc*{cjeii2s??:^-r .s^^ig <b . 
miBmi(or>7-i-i)^i^(omi<o^mm^K.MLx. -e 

©^^#gi. 

H9ieaSjt©«St#jSK:itji{ci9:C:j6n. WtBS!^©^!? 

^©*>6©<i^(c*fur^a^:*-7-fev 

ic-^ti^tinm-ri>m^<Dmmi*y-bv him^t. 

mimnoymn^m<D ^ % ©sf «ib!©^#s*^ 6 ©m^ 

^©s*^ 6 ©(t^^ffli^-cad^tf ^ i^^tc^f -r -5 

mc%VL;t^^m^.^y^ v vm&^ictmmt o-r^ 
^ * fcjf)©«i«s*^ t 

m^wmLty^-jvms.m.vzmiiK^x. H^iaa^©^ 
n^m^h<om^K.ni.xmmm*y-^v vcommuM 

So 

[^^^©i^aai^iife?^] 

[000 1 ] 

[0 00 2] 

i'^^f-A (/c<b^(*. Personal Handyphone System: 

T. PHs)-cB. m,m.<i:>mmw^m^^-m>i^hfcib 

tc, |5l— ^jg|gi©|5|- if -C A>c a h *SgP^ W(c^*9-r 
2>C ifc J: ^©i^W^g^g^rjSliRSiai^;^ 
f■A({:^^•;<^«^^3■l^•2)Ci*^-C^SPDMA (Path 
Division Multiple Access) :^r^*53Eilg 3 C 
©PDMA:^t?». ^3.— !f©igH|ifi|^Kg*>e,©li 

-^(i, S^©r;S'7'7-^-7-TU'^«rtg|K:j:i3^|gt}am$ 
iis. Uto. pdma:)^^«. s/c. sdma:^S(sp 

atial DivisionMulti pie Access) itWiinS. 
[ 0 0 0 3 ] S 1 3 «Jljeifc^f9^«®^ ( Frequency 
Wvision Multiple Access: FDMA) . I^^M^W^ 
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1^ (Time Division Multiple Access : TDMA) *$J: 
0*^Fa^a^*9^M (Path Division Multiple Acces 
s: PDMA) <0^m<ommiy:^r^^(fC:hlrf 

[0 004] sr. m i s^mmLx. f dma. td 
(a) EiFDMA^^-rar^-^r. mtji^mm^f i 

^U^fCCcfcor^tt^nio 01 3 (b) tCTj^-TTDM 10 

tji^mm^ f 1 - f 4 (omrnx. j^^o-^cdb^p^ < ^ ^ 

AXa-^ h) Ct(^n^m^tiX^:Sti. S^-1f© 
[0 005] —yj. P DM A:6-S«. H l 3 ( c ) JCtS 

mmmi^c^^ L xmwL(o:x^'^(Dy'- ^ ^Bmr ^i>(o 

X$>^. C<OPDMAXU&:3^-'\r(Dmmitmm,^y ^ 

x^m^n^o 

[0006] co^x^UT'^y'f^^^ri^Aimum^ 
V)\^^^%\^xm\tMmr^ct^^-yx. mm<D 30 

[0007] C<0^'y tj:r^':f 7^ ^•:fr\y^Kmi^^ 

[0008] [PHSCDjlft:^^] <LC6T\ PHS 
(Personal Handy phone System) (DM^^fj'^t, 

h : 62 5 ms) :?&^6J^cC^ 1 :7 U-A (5ms) ^S* 

#{4iL//cTDMA:;^S;}05Sflistirt^6. c<d:7U- 

ACD^^tS. PDUkij^Xi^nmX!^^. C<D<i:^rj: 
[0 00 9] 01 4«. ffi^iPDMASttk^iOrar 

5 n ^ m^(omis,^mmr ^ tcisb(Dm±mx$>^ . 

[00 10] 1 '7lx-ACDfiW8;^0 5^ hCC^fOS 

Bu4^CD4Xn y h:;t^5/cix.E3:smfl|-e*fpf**CD4 
Xt2 h:0i/c<h;l{i3^fifflr^-2>o 50 
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[0 0 1 1 ] S;^n V hdti 2 0iy:yyi-^)V^^(:>mf&^ 
ti. mi 4(fC^Lfcmx^t. i-ocD^mm^^airxD 

mmm<D:^U-j l Jffl<f:brS:^4:x-1f{C*fLT 1 

yi^-j.(Dm^^m^x^cti)^'^mx^^o tctcL. 

—m(^fit. I y A(Dft^«. 1 •rxo^mm^.kz/ 1 
a-iftc^tT^iia^-r^ob^, ^t)<Di«:<D;^a-y h 

[0 0 1 2 ] CCr. /ti^tf. PDMASftk^i20 

<D:i--if^^ps 1 , ps2f)mmi^xi.^^m^. mm 
mxoy^mm-^f)^ p d m a Xia^ ©1^ - 1- c:r ^ 

[0 0 1 3 ] -r^^ct)^. m^mm^<Dmmm^{t±M(D 
<fc^&:7u-A«^*<i:ore^3tiSo «^ms«:«>> 

[0014] #M<l^EFacofi^3^?iJ«. ^^:x-1f>&5 
M^sa^ i o TMiS-r-^ ^MMcDjx^ if ^ ^ 

[00 15] PDAM^teSIS«k^«. ^^»;^*S»^L/r 
cca-iJi^r. ^-ifps lcc*f^£;T^^t-^.^m^^r' 
mm (m^mL<Dykm) ^nrj:"^. 

[0 0 16] S/c. SS*PS 1 . PS23&>e>CDfi^ 

©fi^«. m^<Dmrs^mfci,^mmLfcm^tfj:'yx\.> 

[0017] $ ^k:. ^y Acc-oc^rti. ±aiO/c 

mMW^^<k^mK^^lti (CRC : cyclic redundancy 
check) ^^-^mumf&trj:^Xi.^^^(Dt'r^o 

[0018] [ PH soaisfiiAiias] p h sr(^. 1^ 

>^^^:^)l(DmiLmTi:>tlfcmc. l^m^ (Um : Un 
desired wave) SJSSaS^tf^jrC^ 5 ^(fC^Ki^Xhtl 

f)^mi^^tl^. C(0^^rj:^m('C'Ol>X{t. PHSCD^i 

^x$>^m 2 mf^ri K u ;^3ii£'>;=; f* a^?si*s*sr c 

R S T D - 2 8 (^fT : (l±ffli*A) ^ffl?l^^) CC 
[00 19] 01 5(*. C(D<k^rj:PHS(Omm^^-^ 

[002 0] S-rPHS^^*>6C5^i-^ol/ (:3>hP 
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: CCH) ^rfflir^-ciOi'^^ + ^oi-jglES 

( L c HmsLm^mn) ^mmmtcm omm-r 
: m^T^^^^)i) ^^mb (+■»- ■;r-fe>:^) > c 

[00 2 1 ] PHSS^W-C«. PHSSta^A^e.Sft 
[0 02 2]-:^. i^^^tlfcT^^Jf-MC, $>^—^ 

t>%m<oPHsmkmic^*)^m^><Dm^icit. phs 

[002 3] CCDJ;'5«CL/-C. P H S i^XfAtCteC^-C 

tfJ&t>nt:ii-2). 
[0024] 

O (Multi Input MultiOutput) i^At}Plii:fr^ 30 

[0 02 5] C©J;'5&M IMO:SrSC©aMe?JBfC-:)t,» 
■CB, HttffetCj:^ TM I MO^i'4^-»l'-C®SDMAT 

*)mmt^-j-mim} (200 i^i o^©«^s«a 

-P2001-116. RCS200 1- 1 55©m2 
3M*»6m3 0H) , ^MffeCCj;^ r^SbaffffiM I M 
O^i'^oKt-^g^fcfcl-t^.jSS^ft-^i'iaj (200 1 
^1 0>g©fi^C?^A-P2 00 1 -97. RCS2 0 
0 1-1 3 6®ll4 3M*'6m4 8M) ^Ci'CCi^llBtcItt 

[ 0 0 2 6 ] ±aL/fcJ;'5J5:M I MO:3^S;iCj:^jteSlffl 
[0027 ] -5?. T»3®jifl©«^. rrjii:>^. Mm 
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COO2 8]016tt, C©<fc^/j:M IMO^^PS 1 
<!:. P DMASttl^C S 1 iOPdJ-C, M I MO:^rSC©ji 

[0 0 2 9 ] i^bfcifcD. fcii«, 4:$:©T>7- 

i-^^-ri>mmmcs lit. c©r>7":^©*gisitt*2 
o©:^riSiDA*jJ:a£DB«:ffii3!F>toi±*ci{c<i:«j. 2o 
o^pa>'^•;^^igiurs^ps iA^e>, stages i(c 

m^it, :fri6iDA*jJ:af:^rSjDB«:«LT3llM*irSitt* 

S85RPS iw:»u-cj^(i-rsci*iojegi)a:2,. — 
JStSps iK:*j(,»-r«. 2*©r>^-^-*ff^. c©2 

-o©r>T■:^*>6. MftSft^©ill§<t^tfft^„ 
[0030] 0/c*5-3-r. /ciA«l oo^ra/N-xtcte 
W'&iHtjIgA^ 3 2 k b p s t?*.5Jt^CJ. 2 -rxDMm 
/■^y^'k^m-r^CiilC.k'yX, 4 k b p sTS* 

PS 1 tmmmcs i <!:©ra-cjnt*tf%^ci*snifie 
[0 03 1 ] ic6-c. l«#iig^K:*jt,>-c2l 

^. 

[0032] PS K^iS-t?«, JS^?g«:|ai«gb/cfl^% 
[003 3] p|»i«^jgtc*jc^r«. ^Pj^tp-L^^jg^K: 

mmm^rh, c©^^w:j:-or, SftSlffiiJtcteCi-c 
I Q¥ffi*^«:^toL/ci»^, S<Ht#j;&© 

X$>i>. 

[0034] C©J:^ftSjSm:t7H2y h«. ±i^Lfc 

J; ^ ft3ll^fiti©ffl©m^Jl2gi5!©*ig©^ft ^ 

[0035] Lfc36«o-c. m^mmmficii 

[0036] 017», C©J;^ftSS^3f7-fe7 h*s 
[003 7]iai7{C^-r<!:*jO. j^l{iffliJ{Cij(,»-C«. 
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^-x■>^>\•'m^s (t) cc^FtLtr, mmm^mmos 

Clipi^m:}j^tli>='^^>i&c o s (ci>. t) ti:m 

>7^:^ # A N 1 *>6<i^©ai{i*tf ^ , 
[0038]-:^. smwi-ci*. r>f:^#AN2*/r 
LrS(tL/c<i^k:>FtUr. ffl8iM?gB^OSC2*>6 
Bl:t»3nS=i1f-/>5gc o s (co,.t) *^StSMUL 
2-CSmL. a->'i;:^:7^;ui?LPF^a3a3-t*SC<!: 
r-i-X/N-^KM-^q (t) ^rflStUf 2)o * 

S (t) cos (cD. t) cos (o)6t) =1/2x5 
+ t + cos (co. -COt) t}"(l) 

C©<b*. ilHafflJtSMffliJ©jBSillSjS!^*5|S)i;. S«^«:^5SnS. 
<D. = ci>»-C*-5«:6«. ±iBiC(l) ». «T<Z)J:»5 [0 04 2] 

1/2 { S ( t ) cos ( 2 o>. t ) + S ( t ) } • • ( 2 ) 



* [0039] tuf^%, nw^mt'^i'mm^t.wcm.^ 

[0040] ^fiw-c, ft-^s ( t ) f.mm<&c o s 
(o. t) *8Fwr)iifrr.&. siipj-c. ^fm-^s 

( t ) cos (<*. t ) (C«t-C, S^l//ctftaSS{c o 
s (o). t ) W^Si. «TSC*if#6n-S, 
[0 04 1 ] 

( t ) (cos (Ci>. 



±i2S; (2) {c*jW5lll31»n-.'N-x7 ^;U^LPF 

m®ai;'3a (t) «T©S-ca*D3n^„ 
[0043]q (t)=l/2xS(t) - <3) 
Lfc*S-o-C, «-^S (t) *ttffl^SC<!:*J-C*^>. C 

[0044] u^'L , mmmh'^tmm-nm^&^wm. 
rn h) im&-ti>L. m#a ( t ) 

». (i#s (t) *.i:.-ru*>iEHiccJSiSfcOircm#^ft< 

[ 0 0 4 5 ] — )l$fl«)«c». <o. = coaifiSlLO:^d:ti©-C. 
t^«PHS'>;^7-A-tei'{c4B<,>rW. a:::-e»>7- K 

[0 04 7] C©J:^Aj:^jgm:*-:7-fe.^ h®JtSitf« 
©^atcoiirtt. !|#^ 2001-285161 



[0 04 8] l,f}^\^t£ifih. C<Oii^tji^mk:i-y'b'y 
h strife ^ ©3!)iS^-C*i*>A5?8fiir«Cfc> i !,> ^ raSjS 

[00491 ±iB© J; ^ «crajs**«9i-r 4 

/£:j?)(cii5:3n/c4>©-c*->r. ■eoae'jt*. mimo::^ 
S;-c(i-^©jaism*if^c^S8^i^a{c*sii-c. ^jSaK::^ 

[0050] 

[Sja*)S9i-rifcjf)©#i8] *i%?B«±aaw^&afiR 

TSfc*. m-©ffe©«SI^«g<b©Fa{ctti!it©^ra^N-X 



g-c*o-c. sa©r>7-:^i. lHia3«liS©/c»«:ffij|| 
jg**fefiSt--5^«^S<!:. 1^©r>5^:^*>6©alS© 

?:tT ^ /cs?)©asc©^#^i3i . mm<Dmn^mic^M 
Ksw^ti, aia©«»^ia3!i>6©«-^«:s-5t,»T:MiS 

jKI^:t7H2-^ hJttS^Si. Sjgigf:t7-fe-^ fJSSfiiJC 

S-5i.»-c. ^©^»^iS*>e»©<l#«:>pforsigs»:t 
[ 0 0 5 1 ] u < tt, mmmifi. sra^^ss 

30 ©fflg5g^-l';^;^©ft^K:»Lr^e^^g*«SL■r2►. 

(oo5 2]»*L<»> mm^^y-b-j him^m 
*t. aaoiiffi^^+^^wo^^v io©ffiiig^+4.;i'-c 

(DF^^iry-kv hmmm'knmL. mmi^^y^-jh 
ffliE^gW*. Siim*742 9 hjfi3eii«:s-5(,>r. i-3 
©as^ * *-»Kc-oi,»-c©JSjSS»*r; -fe h*giE*tf 

[0 05 3] jHF*L<l3:. 1 ':)©^jg|^:t7H2 h«l5£ 
aiS©jiiS9'i'*;l'©m#{C-oc»T©JSiSIS:i-7 
40 -fe f h©^ttjfflt?*)^o 

[0 0 5 4] »*L/<», «IK©T>f :»-c:<t©Slix 

©JSz^5^:7■fe-^ Hi5t<ii». a^©jli5^i'*;l'©<a 

■^{COI,»r©Sjg!l^:*-7-fe f hiCOli-C©. §(1X7- 
[0055]Jf*L'<tt, 1t^©^»g*^e.©(i-^^§ 

WT. SAu'^;u©fi^«:Ui:^-r^«#*l9:«r3iJRL. 
1^©«S5^ f ji'©m-^«:^(irr s 

50 fi#K:)i*L-C^?^:t7-b-y h«:Ji5£U-C. ^A;'3^tti 
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[005 6] s/c, m-<om<oMmmm.t<D 

cti)ix^i,mmmmx^-:>x. mk<orz^r-±t, 

iyf-ri)^i;><Dmm<D^mmm>C)ttbx. ^ti-^timmm 
=s:m»Lxm&!min^tcii)<DW&<mn^mt. a 

mmcMLxmrm^yby h'S:mm-ri,mmi*y-^ 

mi*y^yhimm<Dmt>i. mtcicmm^'^ii^r^ 

mn^m(,cM!Z.-ri,^mi.:i-y-izy vmm^ictnmmt 
Lx^^i,fcibo:>mm^mt^^i^, mmm^yit y h 
jtsticcs^i^r. mm(Dmw^m:fy^h<Dmn(.cittLx 

[0 05 7] Ufci>i-3X. C©^B^fCJ:n«. MI MO 

;^-c©jiM*tf iEll^c^jeil^:*-:?-^ -;' h©«IS 
<tffl«=&tf 5 C tJ!>iniee«:&2,©-C. ^SL-fcM I MO 

[0058] 

[005 9] [mmoymmi] 

miLUcmmxmmm^y^ y h=s:mjEri>mis.] « 

T. *^H^©M I MO«^®^fi£(co(,>-CSi?^-r^B5SI 
>f-i-'km-r^M I MOffi^C S 1 *s, >^:^c:<!: 

itcm'i^^^ty-k -J V ©«e£*j j;o'jiiE*tfi& ^tg^©. 

[0060) SUi. C©J:^*MIMOa^SCS 
1 ©«gS*UiBj-rs/cJf)©8lBS:^n i^^-c^S. 
[ 0 0 6 1 ] M I MOig5Ri6SC S 1 «. HI (DMsi^ 
♦ («T. r^l TCHj ilif^) ©fi#€r3l$e 

r?>tcii>(Dr>f"ri/t it. m2<Dmm^^^)i' (in 
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r>f-f#2i> i5iw*^-s?©/cto(c> aejui^^fi^b-c 

gl 0*>6©tb:^t«:^SL^SircJ&©mStgl 4<b. ^ 

i,tcit><Dmi(Dm^WLi-y-k-:, bimmm.2ot, mn 
si 4A>e)©fi-^^:swr. mm^:i-y-^-j vm<DmM 

^nts:^ tcib<Dm 2 ©Sifi^lBt^ 12 h }fl5£i^g 2 2 
10 i . 1 2 3!pe.©<B-^*SWr. -fe h 

oA^e.©® 1 ©jiSfiiics-rJti-c. 

iESISBOi. 4*»6©m;>3*SW-C. ^2© 

mi^-^yzv vws.^m.2 2ii^f><o^2(DW&'m.m 

-5t.^-C. h©ffiiE*!!a*tf>5:^ll2©J^ 
g3 0te<fcyf3 2©ffi:^*$wr. aiS*5S*tf<5:cv 

20 [0 0 6 2 ] ncfc, M I MO:ff^-C«, |gl TCHiH 

2TCH<!:B. n—Q^^ A vv:.n^ti>mf£i> 

^>'^•X3!l>6©(l#<!:•r■5 C <t*sr# 5, 
[006 3] «Tt?«, 1 2 1 4*> 

fc. 2*e>m:*3n4<i#<b^si 4 

n-en r i i j *5j;o' r i (m^2 j ti^^c i 

30 [0064] /S48> S 1 ©^tSttJ, 0 1 {c*jc\r 

«> (t#*s«b-caii-r-s*-c©jifia«:43t^-C'i:'g!&: 
sp»©*=&fflaLT^t/r*j»5> lasjctt. yt<t^«. 

*©lr?&©^©fc«)©^fijc-?>. tf W > if - 7 :t ^ 

3 6K:«. «^3Hi©fc»©«fiK^5&*ffittr* 

[0 06 5] *fc. WR<Dm^<Dicih^. r>7-i-az 
«. cfcO^<©jiil^-»'*;i'*flBi»r. MiMo:^rsC© 

[ 0 0 6 6 ] 0 2 mi iCmUtcm^C S 1 ©KjfP^ 

Si?B-rsfc«C)©7D-^+- h-c*4. 
[ 0 0 6 7 ] 0 1 *j J:i>'a2 *#MLr. smAas^sra 

m$tli>i (.^7-yy'S 10 0) 

<Dmi}^iicvm^sn^ cx.r-vy's 102) , 

[0 0 6 8 ] ^ + ^^l'cAi3iMt'T-*^*i§*i 

©«S*5tfi&t>nS (X7-^':/S 1 0 4) . 
[0069] ^oUcA5jiM*r*-5,ti^«. 

50 ,:i-y-b-j [•tjmBe,„,^<Dm^OicmM-ti> (y^f-y-f 
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S 1 06) c 

:7'S 1 0 8 ) o 

s [c] t^(D0mm^-^^^. mmL^ty^-yho 
[ c ] ^mAm^tcm'&'r^ c^f-y :7's i i o ) « 

[0 07 2 ] ^i^^oUcCC*f-r^§ft I Qfi-^S [c] 
}fl^C./c:f:7-fe V bUe [c] CCj;OffljEr^ (X 
T-^f :/S 1 1 2) . 10 

[oo7 3]j^t^r. ^mccomf)nmi^>^v^y 
h$ti^ {:^f^yy's 1 1 4) « -eo±t?. ^iJtcoffi 

1 (C^L/cIf c CDffl:?!)^ 3 *«-e*53&^S>&i<D*!l 
S^&^^ftjn-^ (Xf**:^:7'S 1 1 6) o 
[0 074] $^^c<Dmi^^^^Jm^mfcrj:l^m^ 

[0 07 5] ^mc(om^m^^<D^^^)i^^ 
m^^m^f^t. mm^mr-r^ c^f^y^fs 1 20) „ 

[0 07 6] J^*5. >^7^'i':7'S 1 04W:*5C^r. ^-f^ 20 
)Vcf}mm^X^tj:{,>m^\it (;^r'>:7'S 1 0 4) . ^51® 
>^S 1 1 Attcmir^o 

[0 07 7] «JicOcfc^?:i:*ifiXi-r^c<hr\ m imo 
yj^'V(Dm^m^mf)^mrj:m^c s 1 ^*ji>r. m 

[0 07 8] i^tf^i^tit^h. m\^^zj^m2i2wm\^fc 

UlTCHi. r>7^:^# 2'CiimttJ<Dll2C[)TCHr 
[0079]$6tC, m2 TC H|attB#<D«l;tmM;(>5;^ 

[0 080] [*:^H^cc^^M I Mommmm(omf&] 
fit-r-So 40 

[ 0 0 8 1 ] a 3 :fimM<DmW&(OBm 1(DM I MO 

1 0 0 o<omfS.immr^fc^<omm':/n y ^ 

[0 0 8 2] f^%s. 03^c:foc>r*>. /cix«. 
B 1 0 0 0 3&^a«^fS«if -C* -SlS^tCf^^S t^ti^% 

[0 0 8 3] 3^j:*>\ i£^*n.«>ccDJ:^35:«^ 
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[0 084] 03^#«Bl.r. m3(^^.Lfcm^mm:i 
0 0 oommK m i tcTRu/cs^^gc s i (omfsct 

[008 5] -r^jify^. msitcffkcfcm^mmii o o o 

rii. m^Lgl 2Qm;bi*mS140Ui^ji«:. 2o 

hjisssi 0 0 3&5^t:rt:. mmk:^y'^y hJts^ 

glOO;?;^ lll<Dja2&S[:t:7'fe-^ hliiE^gSOfcJ: 
o'm2(Oji«a»:t:7-fe-y h^ilg3 2w:^tor. mm 

[0086] -e<0<feCD«^«. H 1 tC^L/cS^iSC 
[0087 ] ^4». aSJCTnU/cS^gl 0 00* 

(ommL^y-^ y h«^^gi 0 o(omj&^mmr^fc 

[0 08 8] m4^mmLx. mim^ty^y htm^ 
gi oo«, mw^i 2i)^h(D \ Q<i^i^st:t. mm 
m^ty-^y h<Di{n^ntj:'?mmwL^y^y mnmi 
0 2 mn^i4f)^h<DiQm^2^^i,^x. mmwL 
ty-^y h^nmr^tc^ommm^ty'^y ntfitai 

0 4i. ^i^:t:7-fe ^ hitStSl 0 2fc<l:aU 0 4:^^ 
^(Dai,tii:^(rfX. m^(0:ty y hmo^W^i^UX^^ 

mmm^y-^y hmmme^MYwr^fc^^ofrnmi o 

1 0 2om:^<b«r§ttr. -'ij^miRm(^mt}'r^fc^ 
(o>^^y^iost. nmmi os<omtft. mmmt 
y-^y hft®^ 1 oAomti^^^ix. -ys^mtfmiic 

[0 08 9] f^CCitte^f -SJr^CC, X>f-^^10 8». 

m^-^^ji^thmm^x^^x. M\Moyj^x(Dmm 

cH<D^x(Dmmm7rj:t>tixi.>^m^u. mm^^y 
-^y hnmmi 0 2(Dmti^mnLxmtf'r^. 

[0090] Pfil^CL/T. y^l 10 tit. M I MO 

yj^x<DMmi!)^mt>tixi.>^m^iit. immio6f)^ 
f^<Dmt}^. m2TCHX(Dmmmyfj:t>tixi.^a>m'^ 
mm^^yi^y hifgLtBi 0 4*>6cr)m:*j^atRL 
xmtfr^o 

[0 09 1 ] H5«. 04"Cltt?gL/cSJffiSfc:t:7-fe-y h 
li^Kg 1 0 0 (Dttff ^iJi^Bf ^/c:d?)<D|^ Koya-^ 

[ 0 0 9 2 ] ±^Ufc#MM^Eraofi#^?»J 
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[ 0 0 9 3 ] s 5 comm^nm^fCimr^ t . mmct 
0*0. mrnktv^v vi)^tsi\.^m^\'x. ^^^^y^i^ju 

[0 09 5] a5^#MLr. hJi^ftaa;(^5^ 
jf&^n-Si (Xr-:;r?-S2 00) . iiS^^l-^^^l/^lt^ 

02) o 

©*lJS*nf^cC:bn-S (><f* :7-S 2 0 4 ) o 
[0 0 9 7 ] ^-t'^>;bc:;&^afi43-c^b^)»'^. 

>:/;l/S|5CD5tSii^>#il'r*'SC<b^^'rSSjs tar 
t_PRK:^IKts:i&Sig:«5ti^ (>^f^-^:/S 2 0 6) o 
[0 0 9 8 ] ^iis<Dfii7^:7'yT>:/;i/gpco$^ 
at/>;J<;b^^-rffie nd_PR7&>e>7^?lC>/cffl (e 
nd_PR-7) J:*)i>/l^^i.^i>^Sff^<Dm^i^mtJ:t>ti 

[0 09 9] ^ISsOfi:!&5^ (end_PR-7) il^ 

r^-:^:7-s 2 1 0) o J^i^r. ^^somH)^ 1 /cC:f >f>^ 
»;^>h^nr (>^f*';':/S2 12). f^mfit:^r'y':f 

2 0 8ccmffl*r^o 

[0100] — X7"-^:7'S 2 0 8^c*5C^r. ^I^s 
(end_PR-7) iC^ -^fflfelir^-^ia^ 

0\ y'')riyzf}\ym%W^ly^^)i^<Dikm^m-tm^s t 
a r t_PR<Dfiik:ig:«3ti-So ^i^^;Uctc 

^K^xcom^ty^vV^me [c] offliL-c. 
[0101] ;X{c. ^S:s<Dfii3^^. jl-^-^c^- ksb*^ 

ffii^>7f^';KD{ig^^T^^e n d_UW- 1 fc/jN 
'^\.^i)^^t^<0¥m.mmfyti^ ( Xt- :7'S 2 2 2 ) « 
[0 1 0 2] ^»s(Dffi5&^ ^i^-^'^- KgB^S8t^> 
^;KD{4g^,^-rfii ( e n d_UW) <fc 0 l/ct:r/h5 
l^ffi (end_UW- 1) c?>fiiJ:04>/h5C^Jt^«. s 

i^issi^t'^-fe':; h0 [c] (Dmm^^tmmme..^. 
(om^mm^m t^^\i.^tcm^. s#a<z)#MS-^ 
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:7*S2 2 4) o 

[0 10 3]^^CC. ^ol/ctcoiircD^iS^^:7'fe 
hJS^ffle [ c ] (Omt Ur. 6^ [ c ] ^. §f^<DX 
y /2 s t e p A i9 , (Dfii^}lfC:f /cffl^JJO^/c 
feOJif^f^A^n^ (>^T*^:7*S2 2 6) o 
[0 104] Mli-C. ^?^s<Dfii:<ysi/c&:f>r>e7Uy> 
h^nr >''S22 8) . 9mkt.7.7^vy'S2 2 

10 [0 10 5] —-fj. Xf'-y:/S2 2 2CC:teC>r. 

e n d_UWJ:9<D 1 /ct:f/jN$C^ffi«Jir^-5>iS^«. 
^ -v ^^Jl/^fg^-r /c«)(O^IS c (Dfll^ 1 fcVi > ^ y 
^> h^n (Xf'-:/:7'S2 3 0) . ^C^r. ^^cCDffl 

^^3&^^:^:»^D«^7^^^^f ^j:t)n-S :7'S 2 3 2 ) o 

iaS«X7"*:.^'S2 0 4«:a!lS-r-2»p - 
20 -15. :7*S 2 3 2^fcl^T. ^tfecCDffi*^. ilMnJ 

2 4 0tC#tf-r'5o 

[0 10 7] H6«. :t:7-fe';. hSi«St«i5£^10 0 
(DSbf^^l$fe?B-r^/c«?>t7:>ll2<D:7n-^"f- h-c^^o 
[0 1 0 8 ] >::/S2 3 2Cc*5C>r. ^^i-^JVSc* 

A^ij>^ip(Dm'^mit^t>ti^ (XX y y s 2 4 0 ) . 
M:&(D^i':^Jb7?iifitt>'e*-SiS^. ^Ufy^. MIM 

saa:0(D«iior. (0 [ 1 ] +0 [2] ) /2*iRA 
^tj:t>%^ m^^y^vvmt{^x\t. 20 

[0 10 9] c<Dfa. m\^B(omm^:^y'^v vmiE 

ffl^T&^'RA^n (X7^y'7*S2 4 4) . m2CDj^ig?iK:t 

[2] <omt\^xi>^^e(omifiRK^ti^ (XT^y 

40 :7'S 2 4 6 ) o 

[0 110] m\.^x. m&i^fcmmssL:^^^^ vm^^ 
or. mi^j^um^com^^y-^yvm^^m.so 

250) o 

[0111] J^±(cj:*). S«S::t:7-fe^^ 
0*ffiiE*iiSI;&5*^T-r ^ (Xr* :7'S 2 5 2 ) „ 
[0 112] — Xf'>:^:7'S2 4 0CC*>C^r. S^i^ 

50 m=TUfytix^>hm^\%. i&s«xf->:7-s 2 5 occ^ 
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m2(Dmmm:ty'^y miEmm3 0i^^a^3 2<Di.^-r 
^v^v vmt. m2^<zvL(o^m^tv'(iv Yrnxm. 

[0 1 1 4] o^O. hJi^^gl 0 0 

mmL^-y^v m^. miTCH<Dss?a:t:7-fe-7 ^ 

[0 115] VX}i<OX'^UmSLtt^<LtX. MI MO 
[0 116] t^(Dff$^2] S7«. *:S^BB<D^CD 

[0 117] ia&S:4->''fe:y Hi^^g2 0 0ti. S3 

[0118] /c/cU, IISSCD0®2tC:fol>r^i. MI M 

oWf^m. 1 0 0 0 mmn^ i (dm i moss^^ 

SI 0 0 0(D«fiS(cmr. $6CC. aiiS3 4^iS. > 
wl= (l-el)/{ (1-e 
w2= (l-e2) / { (1-e 

rilfi^tTi^cC r ^ ^ :^;^^col^r -fe 

hJi«{ii:o^@5fe$nr. m\%s:^xjm2(ommkifcv 

[0 12 6] 5 — ^JKD^-CaHIUrC^ 

- h«i i^cc^or. jim*(D^i'^ji/tcS(t*r^:t:7-fe 

[0 12 7}a8». 07-Cift?aUirc^?g»:^-:7-fe-:; h 

«^^a2 0 oc[)»fp^ift?«'r-5/cj«)(D>'a-5^i^- h 

[0 12 8] 08^#fl^Lr. KDJtS 
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* ^ 1 T C H (D^iifi^ <t m 2 T c H ojSiUm^ t 
^%tf35:^Sfix^^2Brj^S2 1 0^m^t^?)<tT 

[0 1 19] mi^^^x^^cmmk-^v^iv vvm.^m.2 

#^2 0 2ccfci^r. s<5^^w 1 <h^gL$n€»o 
[0 12 0] m2<Dm^m.:ty^v hi^mmi o 
10 4ti^ho^tf^ti^m2<o:ty'^v hm^t. m2(Dm^^ 

[0121] S»LS2 02*5<t<:>'204;&>6CDUi;^«. 

mnm2 0 6(c^^mw^tix. ^y-^v htmmtL 

X. mi^^C^m2(Dmmm:ty'^y hmJEmM:30^ 
J:Z^3 2^^ti'eti^^f^ti^o 
[0 12 2] CCX. ±^Lfcm^m^wlidJ:ZJ^w2 
§fix^^?|iiS^2 1 O^^SMiS^i-^MCOOT 

tS2 2om#-r^o 

20 [0123] J:0i¥L<tft?g-r'S<5:. 06CC*b/cjlig 

m:ty'^y hm^mm2oo(^c:^i^x[t. ^mm"^-^^ 
)i(^-:>i.>x^n^tinm^titcm'om(^m^i^x. m\ 
(ommWi:tyizyhn^1^mi0 2Xi}^W^tifc^y^-j 

[0124] /ciAtf. mi ^^^)\^(Oy U-AJi^- 
U-h(FER)«reliU. 112 ^ + A 
x^^U-hFER*e2<hO/c«^. fclTOSrSi?) 

[0125] 

( l-e2) } 
(l-e2) } (4) 

m^y^v vm^me [i ] is^um2(DMm'f'^^)\^ 

C^f^yy'S 3 0 0) o 
[0 12 9] m<^>X. ^ftx^-a(SS2 1 0:6^. ^1 
TCH*j<J;CXII2TCHa>^n^n«:oCir. x^-lf 
40 moymm^nrj:'? (:^f'yy'S3 0 2) . 

[0130] 5 6tc. m^Mmn2 2 o«. ±aib/cs 

ntj:^ i:^v^yy'S304) „ 
[0131] mi>X. fmm2 0 24c5<fcCf2 0 4 S 
^thfit«82 2 0(c<*:OStffl$n/cS^^w l*5J:?>w 

2^. mmm^ty^y hn^m-mi 0 2:fo<^O*l 0 4:?&^6 

(o^y-^y hm^me [ i ] ^J:ae [2 ] ^cmlx^ 

^ J bmrnmo^wa-r^ c^r ^y'ss 0 6) « 
50 [0 1 3 2 ] «±(D<i:o«cti-SL4c<to, m-r.mi<om 



30 



1 ) 
1 ) 
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mi^WL:ty-\2y hmmme [ i ] m^^me^^i^M 
$n (>^7'-y:/s3 0 8) . m2<omism:^y^y hm 

e [2] ^cMbx. m^w-^mei)m^^ti^ (x-r-y 

:7*s 3 1 0 ) o 

[0133] mmL^y-^y hffliE^S30*J<fcC;^3 2 

fil Qm#^fflIET^ (X7^^:7'S3 1 2) « 

[0134] fei±tc<l: 0 , S?SiK:*':7-fe h(Dmm^J: lO 
i>'ffiiE5iiS:«)^*?7T^ :7-S 3 2 0 ) „ 

[0 13 5] CO^^rmf&trtiftt. J:^^mim(D 

C 0 I 3 6 ] [mmcomms ] 09«. :$:J%B^C7)^<Z) 

?f5S8 3 (DmmL:ty ^yh ji^^g 3 0 0 omsL^mM 
[0137] m^^y^y hfli^^gs 0 o«. 20 
I i ^ c i pjt^i^cc ^ cor ^ 

[0 13 8] 09*$<i:o*H3*#Mor. mmL:^y^ 
> hJi^i^g3 oo^:tei^r. ^i(o^iSI^^>''fe > h 
itstai 02«. fms\ 2i)yh<o\Qim^\^^^^ 

[0 139] mmL^ty^y vim^m.3oo\t. m2 
(omm^ty-^y hnmmio4^^fb<Dmti. mc. m 30 
mmmL^y^y hm^^i'^x. rnKDmrn^m^y-^y 
hnnmi 02(cMLxmmj(>c^^:hcti)^^mrj:>^ 

^y^3 0 2t. mi<DmimL:ty^y httSffll 0 2 

omtj. mmmmi^m:ty'^y hm^^i-fx. m2<o 
mmwi^y^y hft^tai oAiicm^xmm^^c^^h 

[0140] CCr. ^T. mi TCHrilM^^^Cl^U 

^ifisftur. M\uofmx(Dmm^mmiy. mu^n 40 

[0141] ±j^bfc<h*50. ll2TCH^4aKit/ci 

CCD^2TCHCDMfit^fil;&^^ST€)^rtS. 
C (Dm 2 CD T C H 6 CD^mfi-^CCSrJC ^ r Ji^ $ n 

mm^^^y^v vm^^^mm^i^^timtu^xi.^^^ 
[0142] tc^i)K mQ^^cm-rx^tmr&t^^c 
tx. m2TCH^mnr^t^. m:t>^. mv)(om 
»3^^•->^ v^m(om<ovmmmwL^y'^y vmvx. m\ 
Tc\\(ommwL:ty-^y v&^m^^^ctfmmtu 

^. 50 
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[0 14 3] miTCHcommL^ty^v v^mu. 

IMi^fct^^UlMO'fj^XVX. :$:3fc||2CDTCH<D 

*y^v vmiCi5\.m^mi^x\.>^\t'rx^^. c(om 
^mmmti^xm^^hctx. um&^m<^^'^^ 

[0 1 44] SI OtJ. mQliCJfiijfc.mSB.^^y'^y h 

itssig 3 0 0 oMi'^^^mr ^ fuixoy u-^^-v 
x$>^. 

[0 14 5] mio^mmox. m&B.^y'^y KDJt 
f (m 1 T c H ) f)mm^xi> if)^si)^(om^ifi 

nt>n^ (Xr'ty:7'S4 0 2) o 

[ 0 1 4 6 ] ^ i-^^^n xmrn^x^y^m-^u. i^t* 

r. mmWC:ty'^y h<S(DW»l«i^fii0,„itCD«i:^O{C 
(Xf •:^:7'S4 04) o 

[0i47]$6Jc. ^^--r*;!/! ccStr^Sfii Qfi-^ 

rj:t>ti^ (Xf^:;:7-S4 0 6) „ 

[oi48]^xcc. ^i'^wncc>f^-r^SfiiQfi-^s 
^m:x&^(fCim'r^ <XT*>y-s4 0 8) » 

[0 149]MCir. ^t'^;l/2 (m2TCH) ;j5^^iifi 
0) . 

[0 15 0] ^^^}V2xhmm^x$>^m^. $e 

t^ti^ iT.'rvy'^A 1 2) « 

[0151] mn<mw^-:^ v^mxt^x.^^. ^i- 

;^;U2Cc*t'r^SMI Qfi#S [2] :d>6SSSR:*-:7-fe 
4) o 

[0 15 2]^^«:. 5^ 2 cci^-r-SSm I Qfi-^S 
[2] <t^cD#MM^?&^6. m:&WL^y'^v\'B [2] 
%^;*cWK:ji^-r^> (xr':;:7-s4 1 6) » 

[0153] ccr. Xf'-^::^S4 1 2tcfcC^r. m.V\ 

Ji^ffle [ 1 ] cD«i;&5g:S$n. ms^xt^-^^^'s 4 i 

[0 1 5 4 ] Xf'':/:7*S4 1 6(D5?^S7&^*^T*r^5^\ X 
7" :/S 4 0 2 (c*5C^r. ^ -t- 4^>»b 1 ti^m.^^Xt^\.^'i% 
^ip. *-5miXf=^-yyS4 1 OCCfcl^r. ^•t'4^>»U2 
tm^^Xts,\.>^\%. S 6CC^ft I Qft-^CDffliEJ&^ftl 
'&^iri.t<L:^y^vVW&m^m^\.>XViUf:>tih (Xx 
-^:/S4 1 8) o 

[0155] «±(Dia®«:J:0. mmm^ty-^ y hOJS 
(Xx-.^:7-S4 20) o 

[0 156] «±cD<fc^^j:«iM^tf3:?^<::<tr. MIM 
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[0157] [mmm^fi^^A ] i^±coi$^H^tj. m i mo 

[0 1 5 8 ] ^ 1 1 CCDct^J^jrM I MO«I^Sife^ 

3 0 0 0 <on^^mn^hfc^<ow&^vL v ^mx^ 

10 

[0 1 59] 01 l^#MUr. MIMOS«6^^g3 

0 0 0 ngPicorarft-^cDj^SM^tf ^/cd6cor 

SOIOi. T>7=':^# 1 4tC^n^tl>ftj£;L-C^ 

S3 0 1 ocDmnt^m^'th'tc^d^^n^?^ 0 2 0. 

1-302 0. 4<f:. ^mS3 020. 1-3020. 
4<Dm;^^^C:fr. 3Hliti(DS^:<>i6CDm^<DSW^'Y 
S>^^t^aiT^/cd6(7)faI^5ail^g3 0 3 Oi. PIffi 20 
iDiSKS3 0 3 0;&^6cDHi:^tcS'-5C>r. r^v'^A^ 

4 0<h. |5l»!MS^^3 0 3 0^:»6tH:^^n-SST>T- 

0. 4o(Dr>r':^# 1-#4(D5"^. ;^;^cr)Sfilx-^ 

>'^•;^<Dfi-^. -tf^fyh. l&lTCHfi^i. m2<D^ra 

'r;^ci::b^^2TCHfi^<!:^^^-r^^SfiU 30 
-N;jur>7*:^SJI?S|53 0 5 Oi. S;AcS:m U^>^l/r>r^ 
:^S^RSB3 0 5 0 icj: O^KSn/cH 1 TC Hfi-^fc<*: 

h«|^ga3 0 60i. igiSa^:?'^ hJfB^S 

m.2^o^0iy^h(owm^m^^^\.^x. y^v'^A^r 
U-rS&ffiSiJS 0 4 0;&^^(D® 1 TCHft-^tC^C^r. jl 

^3100. 1 Tt5^^*7*f*>fr^ru-r^aa53 04 0 

mm^^Vsiv H6«^g3 0 6 40 
0;&>6CD^ig?IS:^*:7-fe-;; hm^ffiCClSGt:. jaiK^:tr? 

3 100. 2i. > hffiiE^g3 1 0 0. 

i:tecto'3ioo. 2(omi^^^^^x. ^f\^kimm=^ 

[0160] J^c^s. S 1 1 4C^L/cM I MOSiftSS^g 
3 0 0 0 Cc^jC^T h . S(iK:J^^S;5:«fiSSPo^)*^^U , 

rc^-So 50 
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[0161] ^xcc. s 1 1 omm^mmm.'^ o 3 oois 
f^«:oc^riftMT€>o 0i2(i. M I MO:^ScD«i$i5g 
s 1 tms^mimz 000 <h<DPair^sft5n^M 

[0162] ^r. M I Mo:&s;T^^i. a^cDPHSss 

(1^1 TCH (5:112 TCH) VmU^fc:^::^-^ 'y- K 

[0163] L//c7&^or. §fifi-^a)1^>:7*;bCC*tL/r 
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